. NKRF, DHX15 and XRN2 can interact directly. (A) Recombinant ZZ-tagged DHX15 was incubated with MBP-tagged NKRF and/or XRN2, and complexes were isolated on IgG sepharose. After washing, proteins were eluted and inputs (10%) and eluates were separated by SDS-PAGE and visualised by Coomassie staining. (B) Recombinant MBPtagged XRN2 was incubated with GST-tagged NKRF and/or ZZ-tagged DHX15, and complexes were isolated on amylose resin. After washing, proteins were eluted and inputs (10%) and eluates were separated by SDS-PAGE and visualised by Coomassie staining.
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The asterisks indicate a contaminant that is present in the MBP-XRN2 protein preparation.
The experiments were performed in triplicate and representative data are shown. 
Supplementary methods

Pulse-chase labelling of RNAs
Pulse-chase labelling was performed as previously described (28). HeLa cells were treated with siRNAs for 84 h and were then starved in phosphate-free DMEM for 1 h at 37 o C.
Metabolic labelling was performed for 1 h at 37 o C in phosphate-free DMEM supplemented with 10 µCi/ml 32 P orthophosphate. Next, cells were incubated in complete DMEM and at different time points were harvested and total RNA was extracted, separated by agaroseglyoxal gel electrophoresis, transferred to a nylon membrane. The levels of nascent 47/45S pre-rRNAs, newly synthesised 28S and 18S rRNAs, and actin mRNA were determined by northern blotting of these membranes using specific probes (Supplementary Table S3 ) and a phosphorimager, and quantified using ImageQuant software (GE Healthcare).
Fluorescence microscopy
Fluorescence microscopy was performed as previously described (47). In brief, HEK293
cells for inducible expression of GFP-XRN2 grown on coverslips were transfected with siRNAs for 96 h and expression of the tagged protein was induced during the last 24 h by addition of tetracycline. Cells were fixed using 4% paraformaldehyde in phosphate buffer saline (PBS) for 20 min at room temperature before permeabilisation using 0.1% Triton-X-100 in PBS for 15 min. Cells were blocked using 10% foetal calf serum (FCS) in PBS with 0.1% Triton-X-100 for 1 h before incubation with an antibody against UTP14A (Supplementary Table S2 ) for 2 h at room temperature. Cells were washed and incubated with an Alexa Fluor 594-conjugated secondary antibody for 2 h at room temperature.
Coverslips were mounted onto slides using mounting medium containing DAPI and fluorescence was detected by confocal microscopy.
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